Type C Niemann-Pick disease. Lysosomal accumulation and defective intracellular mobilization of low density lipoprotein cholesterol.
The intracellular accumulation of unesterified cholesterol was examined during 24 h of low density lipoprotein (LDL) uptake in normal and Niemann-Pick C fibroblasts by fluorescence microscopy with filipin staining and immunocytochemistry. Perinuclear fluorescence derived from filipin-sterol complexes was observed in both normal and mutant cells by 2 h. This perinuclear cholesterol staining reached its peak in normal cells at 6 h. Subsequent development of fluorescence during the remaining 18 h of LDL incubation was primarily limited to the plasma membrane region of normal cells. In contrast, mutant cells developed a much more intense perinuclear fluorescence throughout the entire 24 h of LDL uptake with little enhancement of cholesterol fluorescence staining in the plasma membranes. Direct mass measurements confirmed that internalized LDL cholesterol more readily replenishes the plasma membrane cholesterol of normal than of mutant fibroblasts. Perinuclear filipin-cholesterol fluorescence of both normal and mutant cells was colocalized with lysosomes by indirect immunocytochemical staining of lysosomal membrane protein. Abnormal sequestration of LDL cholesterol in mutant cells within a metabolically latent pool is supported by the finding that in vitro esterification of cellular cholesterol could be stimulated in mutant but not in normal cell homogenates by extensive disruption of the intracellular membranous structures of cells previously cultured with LDL. Deficient translocation of exogenously derived cholesterol from lysosomes to other intracellular membrane sites may be responsible for the delayed homeostatic responses associated with LDL uptake by mutant Niemann-Pick Type C fibroblasts.